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DOT MATRIX TYPE IMAGE DISPLAY DEVICE 

Publication Number: 02-2801 19 (JP 22801 19 A) 
Published: November 16, 1990 

Inventors: 

. UBUSAWA YOSHIHIRO 
. MAEDASATOSHI 

Applicants 

. TOYOBO CO LTD (A Japanese Company or Corporation), JP (Japan) 

Application Number: 01-101399 (JP 89101399) 
Filed: April 20, 1989 

International Class (IPC Edition 5): 

. G02F-001/1333 
JAPIO Class: 

. 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 

JAPIO Keywords: 

. R011 (LIQUID CRYSTALS) 

. Rl 16 (ELECTRONIC MATERIALS— Light Emitting Diodes, LED) 
Abstract: 

PURPOSE: To prevent the felling of image elements due to blocking and to obtain display devices 
having an increased area with superior mass productivity by using a fabric structure whose warp and/or 
woof is yarn or tapes holding a substance that undergoes a change in the optical properties when voltage 
is impressed as a constituent element. 

CONSTITUTION: Thin films oiTTO (indium tin oxide) 2, ZnS:Mn 3 and SiO(sub 2)4 are successively 
formed on both sides of a polyester film 1 and they are slit to form tapes emitting light under impressed 
voltage. Thin films of ITO 2 are formed on both sides of a polyester film 1 and they are slit to form 
electrically conductive tapes. The tapes emitting light under impressed voltage and the electrically 
conductive tapes are woven as warp and woof to produce a plain wove fabric and a dot matrix type 
image display device is obtained The falling of image elements due to blocking is prevented and display 
devices having an increased area are obtained with superior mass productivity. (From: Patent Abstracts 
of Japan, Section: P, Section No. 1 162, Vol. 15, No. 47, Pg. 1, February 05, 1991 ) 
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(51) Int. CI. 5 

G02F 1/1333 

Domestic Classification Symbol 

JPO reference number 

8806-2H 

(43) Laid-open: 16 November, 1990 
Demand for trial 
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Number of claims: 1 (3 pages in total) 

(54) Title of the invention 

Dot-Matrix Type Image Display Device 

(21) Patent application No. 1(1989)^101399 

(22) Filing date: 20 April, 1989 
(72) Inventor: 

Yoshihiro Ikusawa 

c/o General Research Laboratory, TOYOBO Co., Ltd., 2-1-1 Katada, Otsu-shi, 
Shiga-ken, Japan 
(72) Inventor: 
Satoshi Maeda 

c/o General Research Laboratory, TOYOBO Co., Ltd., 2-1-1 Katada, Otsu-shi, 
Shiga-ken, Japan 
(71) Applicant: 

TOYOBO Co., Ltd., 2-2-8 Dojimahama, Kita-ku, Osaka-shi, Osaka-fu, Japan 
Description 

1 . Title of the invention 
Dot-matrix type image display device 

2. Claims 

(1 ) A dot-matrix type image display device characterized in that a thread or tape having 
a substance whose optical properties such as luminescence, a change in color and a 
change in optical transmissivity change by applying a voltage uses a textile structure 
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for use in lines and/or rows as a constituent element. 

3. Detailed description of the invention 
(Field of industrial application) 

The present invention relates to image display elements for an image display device, 
and more specifically to an image display device using dot-matrix type image display 
elements such as an LCD (liquid crystal display), an ECD (electrochromic display), an 
ELD (electroluminescence display), and an LED (light-emitting diode display). 

(Prior art) 

Various kinds of image display devices using dot-matrix type image display elements 
have been developed and put to practical use. 

Image display devices using flat display elements such as an LCD, ECD, ELD and LED 
in place of a CRT (cathode-ray tube) have been attracting people's attention in recent 
years. 

These image display devices are dot-matrix type image display devices using a 
substance in which luminescence, a change in color, or a change in optical 
transmissivity occurs by applying a voltage. 

A conventional dot-matrix type image display device has a structure sandwiched 
between layers wherein two substrates in which stripe-shaped electrodes are provided 
are arranged so that the stripe-shaped electrodes are orthogonal to each other, and 
luminescence, a change in color or a change in optical transmissivity occurs by 
applying a voltage between the two substrates. 

(Problems to be solved by the invention) 

Since these image display devices have a structure sandwiched between layers 
wherein luminescence, a change in color or a change in optical transmissivity occurs 
by applying a voltage between the two substrates, at least one of the substrates must 
be inevitably transparent. The transparent substrate is, in most cases, substantially a 
"glass substrate" because of the problem of heat in a manufacturing process or 
because of the problem of reliability in products. These conventional dot-matrix type 
image display devices have many disadvantages: for example, the weight of the 
devices increases as they become increasingly large in size, thus requiring a great 
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effort to carry them, and despite being a "flat display," they have no flexibility at all, 
thereby making it impossible to fold them or roll them. 

Many attempts have been made to convert the "glass substrate" into a transparent film, 
but that which is enough suited to practical use has not been developed yet. 

In the light of such circumstances, the inventor has arrived at the following invention as 
a result of his assiduous research activities. 

(Means for solving the problems) 

The present invention is a dot-matrix type image display device characterized in that a 
thread or tape having a substance whose optical properties such as luminescence, a 
change in color and a change in optical transmissivity change by applying a voltage 
uses a textile structure for use in lines and/or rows as a constituent element 

All publicly-known substances including what is called EL, an electroluminescent 
material and LED, a light-emitting diode material can be used as substances which 
emit light by applying a voltage, for use in the present invention. Exemplified as EL, 
electroluminescent materials are inorganic EL materials and organic materials such as 
ZnS: Mn, ZnS: TbFa, ZnS: PrFa, Zns: DyFa, Zns: iCu, SrS: Ce, Ba 2 ZnS: Mn, CaS: Ce, 
ZnS: TeMn, CaS: Eu. Exemplified as LED, light-emitting diode materials are 
semiconductors such as C, Si and Ge, compound semiconductors such as AiSb, GaAs, 
GaSb, InAs, InSb, GaP, ZnSe, SiC, GaN, ZnS, GaAsP, Cds, CdSe, mixed-crystal type 
compound semiconductors among these compound semiconductors, and organic 
semiconductors. 

All publicly-known substances including a liquid crystal material, an electrochromic 
material and an electrophoresis material can be used as a substance in which a 
change in color or a change in optical transmissivity occurs by applying a voltage. 

A thread or tape covered by a substance in which luminescence, a change in color or a 
change in optical transmissivity occurs by applying a voltage, a thread or tape 
dispersing a substance in which luminescence, a change in color or a change in optical 
transmissivity occurs by applying a voltage, or a thread or tape formed by a substance 
itself in which luminescence, a change in color or a change in optical transmissivity 
occurs by applying a voltage is used to form a textile structure in the present invention. 
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Since it is necessary to apply a voltage between the thread or tape and the thread or 
tape which is orthogonal to said thread or tape, it is preferable to give electric 
conductivity to the threads or tapes one way or another. However, if that is difficult, 
methods such as compounding of a thread, mixed weaving or laminating of a tape may 
be used. 

A mono-filament or multi-filament composed of a natural fiber such as cotton, hemp, 
wool and silk, a regenerated fiber such as rayon and cupra, a semi-synthetic fiber such 
as acetate and triacetate, a synthetic fiber such as polyester, nylon, acrylic, vinylon, 
poval, polyurethane, vinylidene, pyrene, gelatin, casein, and an inorganic raw-material 
fiber such as glass can be used as a thread when a thread or tape covered by a 
substance in which luminescence, a change in color or a change in optical 
transmissivity occurs by applying a voltage is used. From an industrial point of view, 
however, it is preferable to use a regenerated fiber, semi-synthetic fiber and synthetic 
fiber, the quality of which is stable. To improve mechanical and optical properties, a 
composite fiber in which a plurality of raw materials are combined may be also used. 
The cross-sectional shape of these threads is preferably round, rectangular or flat, but 
not necessarily limited to these shapes. 

A slit film such as polyester, nylon, polypropylene and glass can be used as a tape 
when a thread or tape covered by a substance in which luminescence, a change in 
color or a change in optical transmissivity occurs by applying a voltage is used. 

When colorization is performed by the additive color/compound color process using a 
micro-color filter in the dot-matrix type image display device of the present invention, 
part of the thread or tape constituting the textile structure which is colored by the three 
primary colors of light (Red, Green and Blue) may be used. A shading thread or tape 
may be also used to form a black matrix for preventing a blur in an image display 
element. 

By using a thread or tape using a substance in which luminescence, a change in color 
or a change in optical transmissivity occurs by applying a voltage as a line" or a "row" 
of a matrix, the thread or tape is given a striped-shaped array. On the other hand, if 
conductivity is given to the thread or tape used in an orthogonal direction, it is possible 
to apply a voltage between the threads or tapes, and luminescence, a change in color 
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or a change in optical transmissivity occurs at one point where the treads or tapes 
intersect each other, thus making the display of an image possible. 

Described hereinafter are details of the present invention through embodiments, but 
the present invention is not limited to the embodiments. 

(Embodiments) 
Embodiment 1 

ITO, ZnS: Mn and Si0 2 are successively formed on both sides of a polyester film 
having a thickness of 100 pm, and then a "tape which emits light by applying a voltage" 
having a width of 200 pm is obtained by slitting these substances. Furthermore, ITO is 
formed on both sides of a polyester film having a thickness of 100 pm with the use of 
the thin film method, and then a tape having conductivity and having a width of 200 pm 
is obtained by slitting these substances. 640 tapes which emit light by applying a 
voltage and 400 tapes having conductivity are used as lines and rows respectively, and 
plain weaving is performed to obtain a dot-matrix type image display device shown in 
Fig. 1. Since the image displayed thereby is clear and has flexibility, the image can be 
rolled. 

(Advantageous effect of the invention) 

As mentioned above, the dot-matrix type image display device of the present invention 
which uses an image display element has such a lot of excellent characteristics that a 
lack of pixels due to clogging would not occur; said device is excellent in mass 
production and enlarging a display size; and said device has characteristics of being of 
a slim type and having flexibility that conventional image display devices could not 
have, as is obvious from the configuration of said device. 

4. Brief description of the drawings 

Fig. 1 is a block diagram (partial) of a display element for use in a dot matrix shown in 
embodiment 1. 

Patent applicant: TOYOBO Co., Ltd. 
Fig. 1 

1. Polyester film 

2. ITO 
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3. ZnS: Mn 

4. Si0 2 



